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mmm 

DiLaurenzio£> (Laurenzio, L., D. , Wysocka-Diller, J., Malamy, J. E. , P 
ysh, L. , Helariutta, Y. , Freshour, G., Hahn, M. G., Feldmann, K. A., and 
Benfey, P. N. The SCARECROW gene regulated an asymmetric cell division 
that is essential for generating the radial organization of the Arabidop 
sis root. Cell, 1996, 86, 423-433.) tt£ Dty-A^*- *>#mz <fc 

^I^SnScarecrowtejiCT 7 7 5 U -fc#JfcbTV><5 £ fc#W&j&»fc£n 
(Pysh, L. D., Wysocka-Diller, J. W., Camilleri, C, Bouchez, D., and 
Benfey, P. N. The GRAS gene family in Arabidopsis: sequence characteriza 
tion and basic expression analysis of the SCARECROW-LIKE genes. The Plan 
t J, 1999, 18, 111-119.) . 

•>^tJ^ft(IiMt5i^2ll (GAL RGA) ^H$n, «^7S; 
mSH^iJ© t X) t>^C*«*93^02A«Scarecrowfc*3R3feffiratt*5«-r Z. ttfW *>fr 
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t-fcofc (Peng, J., Carol, P., Richards, D. E. , King, K. E. , Cowling, R. 
J.,. Murphy, G. P., and Harberd, N. P. Genes and Development, 1997, 11, 
3194-3205. Silvers tone, A. L., Ciampaglio, C. N. , and Sun, T-P. The Arab 
idopsis RGA gene encodes a transcriptional regulator repressing the gibb 
erellin signal transduction pathway. The Plant Cell, 1998, 10, 155-169. 

) 0 

ng, J., Richards, D. E. , Hartley, N. M. , Murphy, G. P., Devos, K. M., Fl 
intham, I. E. , Beales, J., Fish, L. J., Worland, A. J., Pelica, F. , Sudh 
akar, D., Christou, P., Snape, J. W., Gale, M. D., and Harberd, N. P. "G 
reen revolution" genes encode mutant gibberellin response modulators. Na 
ture, 1999, 400, 256-261.) , -f (Ogawa, M. , Kusano, T. , Katsumi, M., a 
nd Sano, H. Rice gibberellin-insensitive gene homolog, OsGAI, encodes a 
nuclear-loicalized protein capable of gene activation at transcriptional 

level. Gene, 2000, 245, 21-29. Ikeda, A., Ueguchi-Tanaka, M. , Sonoda, Y 
., Kitano, H. , Koshioka, M. , Futsuhara, Y. , Matsuoka, M. , and Yamaguchi, 

J. slender rice, a constitutive gibberellin response mutant, is caused 
by a null mutation of the SLR1 gene, an ortholog of the height-regulatin 
g gene GAI/RGA/RHT/D8. The Plant Cell, 2001, 13, 999-1010.) 

^WfflMfcT (Lateral suppressor) (DM^Ot^Sarecvo^tMCy r 2. U— \zM, 
•f ttfc (Schumacher, K. , Sennit t, T., Rossberg, M., Schmitz 
, G. , and Theres, K. The Lateral suppressor (Ls) gene of tomato encodes a 
new member of the VHIID protein family. Proc. Natl. Acad. Sci. U.S.A., 
1999, 96, 290-295.) . 
PyshSfi7 5lf Kt/S/XT^V^Stt&GAK RGA, Scarecrow©^;£^£<ho 
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THn6©3tW7r5U-*GRASi#*Lfc (Pysh, L. D., Wysocka-Diller, 
J. W., Camilleri, C. Bouchez, D., and Benfey, P. N. The GRAS gene fami 
ly in Arabidopsis: sequence characterization and basic expression analys 
is of the SCARECROW-LIKE genes. The Plant J, 1999, 18, 111-119.) . GRAS 

HiiDflwwicjioTWRtJitsn*. cQ&summmm^mtkVirfetobn 

^WW^aWS^fc^tlTViS (Herbard, N. P., King, K., E. , Carol, P 
., Cowling, R. J., Peng, J., and Richards, D. E. BioEssays, 1998, 20, 10 
01-1008.) . 

Scarecrowft^-©7 ^ /BfeEfll+fcB'f 9 s>Vy /^-SME^H^fcfc&tt** 

|JX XW^X 7o>J>Tab§^©^t^e>CTH^T^5-5<i:«^$nfc 
(Laurenzio, L., D. , Wysocka-Diller, J., Malamy, J. E. , Pysh, L., Helari 

utta, Y. , Freshour, G., Hahn, M. G., Feldmann, K. A., and Benfey, P. N. 

The SCARECROW gene regulated an asymmetric cell division that is essenti 

al for generating the radial organization of the Arabidopsis root. Cell, 
1996, 86, 423-433.) . 

erstone, A. L. , Ciampaglio, C. N. , and Sun, T-P. The Arabidopsis RGA gen' 
e encodes a transcriptional regulator repressing the gibberellin signal 
transduction pathway. The Plant Cell, 1998, 10, 155-169.) , 

4*4*?mWmBL<D3zSt&fr®--'?* *^>©*Urf?- (N-7 
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Hid^lttStlfc (Yaiada, A., Shibuya, N. , Kodama, 0., and Akatsuka, T. 
Induction of phytoalexin formation in suspension-cultured rice cells by 
N-acetylchi tool igosacchar ides. Biosci. Biotech. Biochem. , 1993, 57, 405- 

409.) . t(Dmnx\ zn&rktoznTKitmiwmmmmfc^ pal, 

3— if> #)V%T— Mffi$miTZ>Z.£ (He, D.-Y., Yazaki, Y. , Nishizawa, Y. 
, Takai, R. , Yamada, K. , Sakano, K. , Shibuya, N. , and Minami, E. Gene ac 
tivation by cytoplasmic acidification in suspension-cultured rice cells 
in response to the potent elicitor, N-acethylchitoheptaose. Mol. Plant-M 
icrobe Int., 1998, 12, 1167-1174. Nishizawa, Y., Kawakami, A., Hibi, T. , 
He, D.-Y., Shibuya, N. , and Minami, E. Regulation of the chitinase gene 
expression in suspension-cultured rice cells by N-acetylchitooligosacch 
arides: differences in the signal transduction pathways leading to the a 
ctivation of elicitor-responsive genes. Plant Mol. Biol., 1999, 39, 907- 
914.) , £*lUW£cfc O&^-f A3 EL3, EL5£V>33S0»flBfc8J 
JW»eW5B:§rr*££*jlV>£l/ (Minami, E., Kuchitsu, K., He, D.-Y., K 
ouchi, H. , Midoh, N. , Ohtsuki, Y., and Shibuya, N. Two novel genes rapid 
ly and transiently activated in suspension-cultured rice cells by treatm 
ent with N-acetylchi toheptaose, a biotic elicitor for phytoalexin produc 
tion. Plant Cell Physiol., 1996, 37, 563-567. Takai, R., Hasegawa, K. , K 
aku, K. , Shibuya, N., and Minami, E. Isolation and analysis of expressio 
n mechanisms of a rice gene, EL5, which shows structural similarity to A 
TL family from Arabidopsis, in response to N-acetylchi tool igosaccharide 
elicitor, Plant Sci., 2001, 160, 577-583.) , ^©^it> 5fcSU|#tt«¥£9!e> 
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> 1 265fflg©-f *EST£Hfi D #tt£DNAT-f £ D? 1 y :/£JB tATX U -MM 

LTJfl^fc. 2«»©Scarecrow77 5U— OcWIA*'firtr6ajj|©«Hi 

XUS^-JfflSrttBSTftHJfcUfc. £n£©3^ 2fflS©Scarecrowl$ilCT (C 
IGRl»e^*<fc^CIGR231fi : ?t#«) ©£*«» GRAS7 7 5U-fc*HRWfc : E 

5 'j-mts^t^TOsnfc. cine>2™©me^«m*a&§ii<i: 
* > t vxmm±^ m snTSfcjwencj; ^ xmm^n^m^mw^mBx 
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en &tf<d (a) ~ (d) <D^rnmztmommo?>nvnzu--Y-T 

&DNA. 

( a ) @B?"J#-5§- : 1 £lt\Z 3 fciE«©i£»iH?"Jfr 

(b) @5^J#^: l^fc«3tE«0itSia^?»^§DNA<hXhU>^x> 
h &&#TT/W 7 U ^ XT 3 DNA, 

(c) mpmn: 2&tc\t4\zum<D7^;mmmfr%t£%?ynt>m.*^~- 
f-tsdna, 

(d) @2^iJ#^: 2&Tc\t4\Ztm07^;mmm\Z&^Tl&Tz\mW.(DT 

>A^K§:n-H-r^DNA, 
C2] 1iittf>H*T&3, Cl) £M<DDNA, 

C3) [1] C2] ra«©DNA^3-H-r?)^>A 0 ^K^bTH5 

C4] en ~ C3] 0^?ftMzmm<DdM\z£Qu-F2n%?>^?n 

C5] j^t© (a) ~ (d) m^irm^zmm<Dmm, 

(a) en src« [23 \zmmmM<Dm^m®)t®Mmtsi7>tt>zm 

(b) Cl] C2] {C|B«ODNA<D^«#!^#^(cM1-?>U#+l* 

(c) c 1 3 C2] \zmm<nwh<Dmm&, ^wmiz^^mmm^^ 

(d) Cl] C2] (CfBmODNA©^^, RNAi»(CJ;DPl^*^ 
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[73 [13 ~ C 3 D ©^fn^fclHic©DNA, C53 £»«©#»» Sfctt 

[63 \zum<n^2*-*u&^%KwnwmwM$>, 

[83 C73 }c|H®©^K^m*it)«^WK^*ltl*, 

[93 [83 lClB«©^Ktelft*«l*» 

[103 C83 C93 fclBlfeCD^RteSlllftftO^Sfctt^D-^ 

[113 C83-C103 ©ViTn^fcB«o»RI0^«#©Ka*W» 

[123 [83 ~ [103 m>?nfr\zmmv&nfcWfe®ft®m&jj&'?& 

t>T, [13 ~ [33 ©^"fttfl»teBB*©DNA, [53 KGIftCDtttt, C 
6 3 fc8B*©^£*-&*tt»«afc*AU |»»^WSS4^t§ 

[133 U 2) fc|B*©#i£, *Jtm"*fe©T?*S. 

*^©±8B*l#ltLT«, IX -T*©CI 
GRlite^© cDNA©&S@2?iJ£@2?iJ#-St : 1 KcDNAfc ioin- H$n§^ 
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>nznoTs.Jw®iM*WM&n : ciGnmfc^® cdna©& 

Southern, EM., J Mol Biol, 1975, 98, 503.) *>#U*5— tSUIR* (PCR) 
&flf (Saiki, RK. et al., Science, 1985, 230, 1350. ^ Saiki, RK. et al., S 
cience 1988, 239, 487.) *#Jffl-r*#J&Wtf 5ft*. "?13it>*>* : 

j&> 5 &£DNA£ / W 7 U ^ XT Sfc* *^Hj0DNAf^^ft5 o 

C © «fc 5 &DNA£#iliT ff$L<tt^h'J>$?i>b ftMTT? 

ijy^-if— >a>^#ttt, 6M 0.4% SDS, 0.5XSSCO*#*fctti:ftt 

iw©x h u >^x>->-©;w y u >&#&fgT. £ o t; h u > 

>>x>->-(DK^&#, 6M 0.4% SDS V 0.1XSSC(D^#TT«, 

£ D ffi|i]tt©iSi^DNA£MT#S Z\ tfimW^nZo £"5 bTl£«£ft£DNAtt 
, 75/Kl^JHc:fe^T, BKWt: 2 *fct*4fc|B«075 /Hfi^JtS^ 
fflNtt*Wrst#^t6ft*. ifiSViffi^tti^, 7^ymfi3^#T^< t% 
70%&Lk, £?£b<te80%£U:> $6fcff*L<tt90%£t±, ^$?£L<te95 
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=fUXABLAST (Proc. Natl. Acad. Sei. USA, 1990, 87, 2264-2268. > Karl in, 
S. & Altschul, SF., Proc. Natl. Acad. Sei. USA, 1993, 90, 5873.) £J8V> 

tfy&1)m&t£tlT^2> (Altschul, SF. et al., J Mol Biol, 1990, 215, 403 
.) . BLASTNSffiViT«fi»S5U*»*fra»^tt, fll&tfscore 
=100, wordlength=12«!:t3. BLASn*fflViTr5/»B5l*«*f^* 

W*.$*score=5(h wordlength=3<fr£ 0 BLASTS Gap 
ped BLASTED ^7A*fflV»*#&tt, 4^D^7A©f 7*^b^7^-^- 
SffiViS. ^n^fiDi^SO^W&^tt^Ti&S (http://ww.ncbi.nl 
io.nih.gov/) o 

mzMMLT^%*>Mn*3-\ i ?ZWk*>&®'?Z>' £©J;5&DNA£UT 

yij^i£—>3 (Southern, EM., J Mol Biol, 1975, 98, 503.) ^ 

U*5— fflt»0S (PCR) Sflf (Saiki, RK. et al., Science, 1985, 230, 13 
50., Saiki, RK. et al., Science, 1988, 239, 487.) ©ffifc, RDNA 
fc$fU site-directed mutagenesis^ (Kramer, W. & Fritz, HJ., Methods En 
zymol, 1987, 154, 350.) fcJ;D****;vr*#*foW*tf 6*1*. Sfc, M 
#fc*^Tfe, mS@B^J©^tJ;On-r i -r§^>A"^M©T5ymEW^ 

&mm<DVM\Zfe. 4VADNA, cDNA, ^.fctWb^JfcDNAiG^Sns, SVAD 
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y 0j*.t& ±f2©*ltl0CIGRl^>A o ^M t J:^CIGR2^>A^ 

K^-ibTte, 7^X5 h\ 7 7^, 3X5 h\ BAC, PAC^fiJ 
£ffr&U £tl£MLT, M^>A7Jf&3-FT3DNA£»&;:I)| 

tt^©CIGRl^>A^K^cb^CIGR2^>A^K*ri-H-r^DNA«MW75:^7 

v-£{is^u cnzmm vrc?a^n o z\t\z^ tuts z, t haimr 

StttBLfcmRNA^StcDNA^^t, A ZAP^^^-fcifALTcDNA 

—>3>abS^«7 p ^-^A<^iJ^-if—>3>$:fT5^tt<J;D, PC 

tmm^>n^m.^mm.-t^m^\z\t. mn, ^mmmmzm^te^m* 
z?-\znxL, m^^-^m^umm\zmxL, mnmmmm^mvxm 

<dbmt\ m<o$>n2mtom.£$>n2mthTmi^%z.t%m%~?$> 

tLTmUtttfe (^SNew England BioLabs|fc^<D^^^-pMALS/U— X 
) , !?)V?^>-S-'b7>X? ;x7— if(GST) t<DM£? >/^ItiTiit 
(Amersham Phanacia Biotechth^©^^^— pGEXv-U-X) , fcX? 1 
i?>? ?*mnLTMmTZJ5m (Novagenft<DpET:>y-X) &£&*ijffl-r3 £ 
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x&z>o ®mt, *mm^<dmx\zu, f})v^^^ymm^tzMxi3m ( 

Mandel, M. & Higa, A., Journal of Molecular Biology, 1970, 53, 158-162. 
, Hanahan, D., Journal of Molecular Biology, 1983, 166, 557-580.) £JSV> 

tc\tt<D%m±.mfrt>. ^Mmiz&mojjmzkvffimv, m^-r^zt^x^ 

A?ntLT%mzi£tcM&\z\t, tBi:77^f^ -mmzn ? z\ tw*sm 
r&Zo z\<D&o\zhxftmisn%*%wmmz^Tu-\iiztiz>?>n>7 

n9w^<\*^<D-U(D^^Y*vv*u£o%mhm\zm£L. -jeana 

>(Dmm (/w^uf-t) &smv* mmfr%mf-*%z>z\t\z&K>mw$- 
zztwuzz. z\n\z&v)%t>*Ltdffimt, xmrnofyrtznoimm^fem 

if%momk^w^^n^wmiW^%^^^\z\^ itmnomk-zm 
^^^-\zmxvx, z\ti%mwMM\zMAv. z\n\z^ri%^ntcMmu 

*mn<DWk(Dmmmm2nt£Mnmw!&wfa*ftmTzm&\z\z, 
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*%w<DWh<Dmm%mitztt®mM%m%fc'*?*'-fcnAVT, z.n%m 

^•fe y^Zk'&nW?* Z\t&x.y X-Ztf^Ltc z\ tX^xmM^ ntc (Ec 
ker, JR. & Davis, RW., Proc Natl Acad Sci USA, 1986, 83, 5372.) <, ^(D'& 

W4rFL;fcW3t££tlT&D (van der Krol AR. et al., Nature, 1988, 3 

33, 866.) , m&x\$, 7y?±yz&m*mmzm%Mfc?%m*m\-z j & 
\z&z>x%mto\zmwv-7m&ifitt$nttm&t<D/u7v v mmz 

«fc Steffi*. ^©Jt*^o*SRNAi:0;Wyu y H»*iCJ:4(E9BaiF, 
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B£F. mRNAtO/W v H»«CJ:*** 5IMfiR^©fMrB*, **vV> 
HA, 1993, 319-347.) . 

.WR«*lcffi*l«a:7>^"fe>XKW*«W-rntf, 3te=f©fi»?B*lc«i*fi9 
t#A?>n5. 3-H^t)L<«3'fiiJ©#faiR^(lffiTO^E^J ! b^ 

at* j: si©* at, m&&<DmiRffl&i£ft^t£<mmffl&<D& 

fe^»tcMUT$f * b< tt90*£U\ U < «95%^±©ffiM'l4^#'r 

5. 7>^>^^m^fflUTSW»^©f8^«^W»tlT5t«, 7> 
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©ft£ «5kb£ V hm < , b < »2. 5kb J: D *>M^. 

ft£M^©fg3i©«J«, 'J^tf-fA, £fc«U#1^fA£:3~F 
f£DNA£*iJ/B LTfr? £ 1 *> pJtgT&£o U A £ &M&«tt&*r1"£RNA 

>bRNAS«Wt***tUT©U#WAK:«llJ«ftaTfc«lfS«K:J:D, RNASSRft 

H>hD>SK=RNase Pfc^SnSMl RNA©«fc5fcl4003*# HK±©** 

s©g&F*'f>£ ; rr5 *>©*>** oismm&&&*M%=?> m&nmmm 

, 1990, 35, 2191.) o 

A^-A^Ffflu^-f A©ea«»fP^'f>tt» Gi3uuci5t^ 

p@3^iJ©C15©3' ^©IStefcttUHtAStOifiSSHBJfctffiSfc 
3ft, C15©^*)DfcA15*fcttU15T?t>«I»fSn#S21t^^nTV^ (Koizu 
mi, M. et al., FEBS Lett, 1988, 228, 228.) . WmteWUmMMtt* 
©RNAK^^ffiWtt^'J^-lf-f AftRW-rntf, ««RNA*©UC, UU*fcttUA£V> 

5E?u*B»-r5*iisB*»^RNA«wf u ^if< A^^ta-r^ - t&r%z m 

zumi, M. et al., FEBS Lett, 1988, 239, 285. > /jNjMfcfe M 
1990, 35, 2191., Koizumi, M. et al., .Nucl Acids Res, 1989, 1 
7, 7059.) o ClGRl3te^tfc»CIGR2jlfe ; ?©^-H«4'^«, «H 

, WA«^K3iJ>^X*y htf-OUX©^?^ hRNA©'7'r:f-Xg[K:jt.lti£ 
ft£ (Buzayan, IM., Nature, 1986, 323, 349.) . a7^>1'JW^& 

9M&&mtmfflmvtftf4&*fttov2*ztifi*2nTtez (mucin 

, Y. & Sasaki, N. , Nucl Acids Res, 1991, 19, 6751., 
1992, 30, 112.) o 
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1 5 

#U757-^1f^^;i'X©35S7D^-*-&£©:/P^-^--*5 

*i«B9ii»BWK:aiii*n*. z:©t#, ig^£nfcRNA©5 , «K»3 , *SK:&# 

o &&t$ntz U stftf -T A £^tvRNA^ S U W-f Ag&#£tt£lE*g£ 
«J0 ffiTfc&K, U alMM Ag&#©5' fiW Wcv'XKflKS'J© h U 5 >^U # 
if-f A£M£l*3;i£ i b'SJf^&& (Taira, K. et al.. Protein Eng. 1990, 
3, 733., Dzianott, AM. & Bujarski, JJ., Proc Natl Acad Sci USA, 1989, 8 
6, 4823., Grosshans, CA. & Cech, TR., Nucl Acids Res, 1991, 19, 3875., T 
aira, K. et al., Nucl Acids Res, 1991, 19, 5125.) . £©£5&#f/& 

T, iOS&^&JftfeStfbT?** (Yuyama, N. et al., Biochem Biophys Res 
Commun, 1992, 186, 1271.) . C<D£o\Z. U W-f A*fflV>T#389!k:#tt 

feB^JSWTSZl^RNASfflVifcRNA^ (RNA interferance ; RNAi) iCcfcoT 
fcfrSHt^T^S. RNAi <h SJWJt^B^JtH-'b b< tt«<HUfcE5d* 
WT-S-amRNA&mrtlC^AT^t, ^ALfcW^iWWftfttt 

AitiWtltC^ViTfe^Sr^T^ilt^^tlTV^ (Chuang, CF. & Meyerowi 
tz, EM., Proc Natl Acad Sci USA, 2000, 97, 4985.) . 09 A ft* U®mz&tt 
SCIGR13tfi J P*fcttCIGR2Jt^©»S*RNAik:J; DanSOf^fcJ&fctt, CIGR1 
3te^t>K«CIGR25t^, Jin^t»JlfcE^^tt5r*iRNA 
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$iWfcffl4&fcfcV>T«J9E$ftS (Smyth, DR., Curr Biol, 1997, 7, R793. , Mar 
tienssen, R. , Curr Biol, 1996, 6, 810.) . flfctf, CIGRlJte^*fc«CIGR2 

^-DNA<£BW©*i^l^K^1"tl««kVio #ttliHfcJBV>S»e*tt, 

±> ££>tdfr£L<te90%£U:, ftt)»^U<«95%£A±©@H^J©|WlT-tt^W-r 
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nt>\z. tmoMnfemmmmmmrb-ox, #^bj©dna 

ilBy^D/^r'J^A^^V^i^ #l*.fc£Nagel £,©:£& (Microbiol. 
Lett., 1990, 67, 325.) ^ffl^e,n«>o £©#&{::£ ft fc£v Il^gl*.^*- 
&7^DA77 L U7AiM4Mc^lt!|£&LT, ^ViT'^MS^^nfcT^PA^ 
^U7A£> U-75 i WX^^©^©^^<k«3*ltl«t^A'r?). ±13 

5\z, mm^we-^-^ts a -mz, ^n^-^-^mz^mmm 
ktmwh. ^^\zmdm<Dymz\t^-5.^-^-^mt^o zwsmzm^ 
ztizw-frm^??-^ »^©^xm ^rzitmmomm\zmcx. m 

mg£.£vTm%MK£tlZo ±&7u*:-?-tLX. U 7 57-* 

if-f 7 7-f;P7N**©CaMV35S, h7*a □->©:! tf^^o*-*- (ftH 
^2-79983^&fg) «SF^Wr«Ci*«T?€ra. 

±13^-5^-7-^ #U7^7-*if^77^;w7[}3*©*-5* 
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mT*&Z> (Toki. et al., Plant Physiol, 1995, 100, 1503-1507.) . MZ-it^ 

V>3) £l?£31t:5;5l£ (Datta, S K. et al., In Gene Transfer To Plants ( 
Potrykus I and Spangenberg Eds.), 1995, 66-74.) , tOTXfciO^Db 

^xh^ififixu, ««« (B^M-f^taWjibTv^) *m£2&z> 

(Toki. et al., Plant Physiol, 1992, 100, 1503-1507.) , /t-r^fi'* 
#>ffifc«kDffll&^*£^&tt85*AU (Christou, 
et al., Bio/technology, 1991, 9, 957-962.) Wfn^^'JW^ 
UTfltfc^SSAU tt^ftSH^S-frft^ffi (Hiei. et al., Plant J, 1994, 
6, 271-282.) ^<^©&«IS«3£U *S58W©ft«^»t^VaT 
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Z.<DM&> MmfcWi&mfofrZmM$.tcimM(Dmm\t, ^ftKDJ.Sainbr 
ook<Z><Djj& (Molecular Cloning, ^2Ji£, Cold SpringHarbor laboratory Pres 
s, 1989) CTDT^TSC^TtS, 

mmKfo&ns. ztc. ^mmmkmrnxh^m^zte., mvmommmmz 
^Tmmzwftzntci&mmm&b'D&j&Ltzj-i) 3* ? H^y^-r^ 

to&$tsR]&m&* m%.&Tfin-7>m$mW)\zfrtfz>t, mmzwt&mvm 
hmfr&ftmztiT, *ommft&*%w<DT>M\ztti&'r% z. t zmm.? %> z\ t 

&&foto\z*mmmhtiWAzntc&n&mmMmmznntf, m 
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m 1 te, CIGRl MfcTte £ tfCIGR2 jf£^ ^.n-H^n^T^y M@B?1J £GRAS 
7T^V-t<D\kM*K-?Wn:$>Z>o SLR (OsGAI) te-f *S?^HJ >^^JWU 
yi/yi^- (@B^iJ#^: 5) , Tomato Lste MMfllMHT (@H^iJ#^ : 6 

75/i?£-T?^-f. 

El 3 te, CIGRl»^fe«ktfCIGR23tte?©$V 5 y £Uif >/W 
5/a>©»**^*r9*T?»*. Ate, CIGRiae^jKt. Bte, CIGR2»^f 

04 te, 75 7 ^l/^;UT©CIGRljtfe«J;lKCIGR2ae^©iifb^^^^-r 
BTCf**. AtSCRte77fcf F:/->7>Scarecrow, AtSCLnteScarecrowJijtfcT, AtG 

rhJP U 7 W y U— » A t GAI te 7 7 fcf H 7 © P ^ k U > */ tf-T)V U 7 1/ v D— 

yfr- , Tomato Ls«h7h0lf|fll|Iif, 7^tf H^X©3t^^;i^3t 
B>, AtSCL21te75k>*7>X©Scarecrowll«£^ , CIGR2te# 

W3fcT$g£Lfc-<*»€rf, AtSCL13te7^h'F7 % >X©Scarecrow^51CT (« 
AB^fJ) , AtSCL5te7^h>*7^>X©Scarecrow8Bl£^ , CIGRlte 

0 5te, CIGRl*«ktfCIGR2»fi : P©«[J5«ES^-r^H-l?»«. 35S/CIGR1/GF 
P ££«35S/CIGR2/GFPlll|^fc^£A-7V ^#>&T^**«iM 

ffl^feo ate35S/GFP, b te35S/CIGRl/GFP, c te35S/CIGR2/GFP£:gT, 

El 6 te, CIGRljte^fe J;r>*CIGR2itfe : ?©^^>^U ^-^©JS^ffi^^T 
^XT&3o ate, ^>7lffiI!a51i©^-fA3-X (#) ^^-r. 
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m 8 cmv&fc?&&z$c\Gnmfc?<D%mmm\z&te?GM<Dmm®%* 

*tm&£tfi$MT!&Z> e att, OWfctt^HMO ©GA3£10#MS 

fteS^fHT?**. E3A^CIGRljt^, atfe€rHH^CIGR23te?***r. 
#*IM&K:i£tt3! (GA1> GA3, GA4) , TOtt^ (GA13, GA17) ©5^H)>£1 

01Oit GA3MSmo-f^^t*5^^CIGRl»e^ckrXCIGR231^©^ 
TM££1*>:/U 3,4^«fc9iflffiLfc3-RNA£/-- V>7Uy h/W 

«0&***-r¥*tt?i&S. (A) X'J S/^-*flr©#5?T--f 7p > h P-;K 

(B) 2-#^g& (UM) , (C) 7l>?Z?>k (30 /*M) > (D) K-252-A (2 
OjtiM) £*^>7*#: (GN7) SfcttS^W^ (GA3) a&glO#ffifc«!#Lfc. 

(1) ^JCmUfi ; -f *#atttfitt»2K* (Oryza sativa cv Nipponbare 
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) a^£DlPPM©2,4D (t-^»;2 ) 4-^DD7xy^W) £^tfN6* 

nmom^mmwrnmrnizm^m^tco m\z-m2o-mesh(D&MzmLTn 

(2) RNAftffl; -r««!i«ckW^^©^RNA^m^7xy-;VSDSS 
%<D) %>£ZSZ.nt£$m<DMmMffi&(50 mM Tris-HCl pH9.0, IX SDS, 50 mM N 

tern %mMV73i; -Miitu b o. 6§<zh y^n;v -ji^Jiptlt it 

(3) %mmM&&tfmm<Di;<uv>Mmjjm •, t&MMMz&t>frc®2,w 

u> (m:x?;-)imm) *^n?n<Di&mm\zte%&?\zto]iTffifemm 
mtsmmmuMMttz&Ltco mmmmmoB^mm^mz^u^ >*z7 

0 fro fco 

(4) A-T^U^if-va > ; ir*>A<:/U^-f if~>a><Z)&&0RN 
A««^U^l7-;V^fc«fc^^o' 10/ig©3>RNA(3.7 M I) tC2. 7 ju. 1<D^U ;f*tr 
;i/ , 1.6 >M^HJ7£(pH7.(K «^10 mM), 8jultf)v 
^JlvU^**^ (i»g50!*;) ^iP^.T5O < CTll^P B 1MLfc0^1.4%7 
#0-7, (10mMU>m±hU^ApH7.0) 4>-e«^;»b^ 0 »»A£:M'P 
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>m l£7*Py hb80*C, 2l$IH!ffi&£bTm£KfcH£bfc 

. ;W7 <> U^-fif-^3>«50%7^;i/AT5 H, 0.1%SDS, 0. lig/ilU-frflflF 
DNA, 5xSSPE (0.9MNaCl, 50mMU >^ h U 7A, 5mMEDTA pH7. 4) , 5xf>A 

;n>« (o.i%w»7Ji/7*sx o.i%7^p-jk o.i%tfU tfxji/tf p>j 

H» 4>T?421C— SftffV^ JE-OffeO.lxSSC (15mMNaCl, 1. 5mM7X>^- h U 

(5) DM^-i ^D7 ; ^fn^^ (http://cdna01.dna. affrc.g 
o.jp/RM0S/index.html)kK*y/A7^x7 h ££012652 P->tfW*EST 
SfflViT^Stifc. XU >>^-«a*5J:^15^MLfc»J:Dttab^po 
ly (A) -RNA*cy5-dCTP#«ETJ»fi^bT-*«lcDNA7*P-7'*^b, 
S^7WX+t^ — (Microarray scanner FLA8000 (Fujifilm)) &fflwr# 

fc^ (SLR, OsGAI) fcO^Ttt*ifi«#£ftfc (Ogawa, M. , Kusano, T. , Katsu 
mi, M. , and Sano, H. Rice g.ibberell in-insensitive gene homolog, OsGAI, e 
ncodes a nuclear-loicalized protein capable of gene activation at transc 
riptional level. Gene, 2000, 245, 21-29. Ikeda, A., Ueguchi-Tanaka, M. , 
Sonoda, Y. , Kitano, H., Koshioka, M. , Futsuhara, Y., Matsuoka, M. , and Y 
amaguchi, J. slender rice, a constitutive gibberellin response mutant, i 
s caused by a null mutation of the SLR1 gene, an ortholog of the height- 
regulating gene GAI/RGA/RHT/D8. The Plant Cell, 2001, 13, 999-1010. ) . 
DNAT< $r D 7 W TTXU $/^-»«15»T^^^3W*K:MMn bfc20<2BST 
(C72495, AU094860) £ iHfaTKjgv*— > A > # <fc O A=£ b T&MMfflffl &fflWt b 
, M#CD«I^TS/mBfi^l<£fEftlC5GRAS7r5U--iteTtiti^bfc 
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OT2) „ WJfrg^ttVHIIDfcB&WU C5M«®75>'»E^»Scarecrow43«J: 

«K«>&nfc*>ofc. S&v^'J >$/^;i/Uyi/y*-fcWR«&DBLLAB 
Htt#ttl,fc#ofc. ttlft, C72495£CIGRl®fc^ (£SE8I£E?!I## : 1* 
T^SmUnZiWM^ : 2fc|B*T) , AU94860*CIGR2jt^ (^SE^J^IB^J 
3> 75yftE2W*e3W»: 4ICIE1") t^Ufc. 

&-?%b<Dt%Z.t>ntz (03) o 

0 4 & # nn**Cfc#fifi#W & frfcfco fcGRAS? JS'J- 

»€^jaP»OitJg4)^a'ffc*«**i*- CIGR23t^PttCIGRl*^f ± 0 fctfLS 
79 tf l«^^OAtSCL5fc:ifii»T?»*i#^6nfc. SfeS^VJ >^WJ 
^^y^j— f4— t3©U-^7r5U-*»J*U» -f^OsGAI (SLR) ttCIGRljt^ 
* J: tXCIGR25te j ? £ fc 0 >b h a 5^7 7 If F l/S'X © U ?V y U— £«fc 0 

[^«J2] 

CRAS77 5UHlWa*ttR9il*H^T?**t#A.6tlW**J*n6«« 
. 79lf H^^XOScarecrowttjftaWfeS^ff^^^**)^^^^- N^Wi 

i^tliWT «fc < « jt&^GRS \Z\Vm>ft^ 4Wl/»©E*!l**#ft b (P 
eng. J., Carol, P., Richards, D. E. , King, K. E. , Cowling, R. J., Murphy 
, G. P., and Harberd, N. P. Genes and Development, 1997, 11, 3194-3205. 
) . ~D<DV7Vy&— Tf&SRGAtft, GFP£©Ii£*>/^R£/B^fc 

SOfc"e*lCJSfiEl"*i:t3j(J5?*nfc (Silverstone, A. L., Ciampaglio, C. N. , 
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and Sun, T-P. The Arabidopsis RGA gene encodes a transcriptional regula 
tor repressing the gibberellin signal transduction pathway. The Plant Ce 
11, 1998, 10, 155-169.) . CIGRl3t^?* < fc^CIGR2»e : F fcO^T-£©l8Ufel*l 
TOtt fclft WT 3 tc © Z. ft 6> ©aiR^^ £GFP K: i n f r ameTglB h ;* 7 7* 9 

K©^«j^GFP©m^^tg^<J:tTiilitfct^5, .CIGR2 • GFPM*£7 >A°7lt 
J^I!&#K:JBfcLW3ft#**3ftfc (05) o *fcGFPm»n?t4*0«k5a: 

CIGRl»^:fe£tfCI<^*^ttV>TnfeDNAT>f ^ DT W#*ffc«kt>TX 
U J/^-JS*tt«Wi: LT|S|£$ft&. ^^T^n&©Ml«xiJ 
«4SPtt & y -U 4 > ? P y h A-f 7 U y-T if- *> 3 «k •=> Tfl?#T bfco Mite 

#*ft*«fftw*tt*ofc (0 6 b) . 

mi«4] 

^'J^ (Ashikari, M. , Wu, J., Yano, M., Sasaki, T. , and yoshimura, A. 
Rice gibberell in-insensitive dwarf mutant gene Dwarf 1 encodes the alph 
a-subunit of GTP-binding protein. Proc. Natl. Acad. Sci. U. S. A. 1999, 
96, 10284-10289.) , BM?> (Fujisawa, Y., Kato, T., Ishikawa, A., Kitano 
, H. , Sasaki, T. , Asahi, T. , and Iwasaki, Y. Suppression of the heterodi 
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meric G protein causes abnormal morphology, including dwarfism, in rice. 
Proc. Natl. Acad. Sci. U. S. A. 1999, 96, 7575-7580.) J *t> 

v^££ftdl©JIStBfcfc-?- (Dl) #3*f«G*y/<*Ka-!h/My h£=-K 

V^<5 (Neer, E. J. Heterotorimeric G proteins: Organizers of transmembran 
e signals. 1995, Cell 50, 1011-1019.) . 

— ^^^y^^<D^m^UK^xit^<Dm^Mh6^mmtM 

&ffl\/^tcffl^frb^OM^ffi7FV£&tl'X^ > 'Z) (Legendre, L. , Heinsyein, P. F. , 
and Low, P. S. Evidence for participation of GTP-binding proteins in el 
icitation of the rapid oxidative burst in cultured soybean cells. J. Bio 
1. Chem. 1992, 267, 20140-20147. )*iJlfeOiaWWB:*OWJW*#^i' b*> 
M*^*V>ft^©IBIJB/SS#jtt(r*tL'C38!> (Ephritikhine, G., Pradier, J.-M., 
and Guern, J. Complexity of GTPyS binding to tobacco plasma membranes. 
Plant Physiol. Biochem. 1993, 31, 573-584.), m3k&&MQl<DM J *K^X 

fcSBWfcJfctfcU ^M^tm^^tl^^t^^tc (Tsukada, K. , Ishizak 
a, M. , Fujisawa, Y. , Iwasaki, Y. , Yamaguchi, T. , Minami, E. , and Shibuya 
, N. Rice receptor for chitin oligosaccharide elicitor does not couple t 
o heterotrimeric G-protein: Elicitor responses of suspension cultured ri 
ce cells from Daikoku dwarf (dZ) mutants lacking a functional G-protein 
a-subunit. Physiol. Plantrum, 2002, 116, 373-382) „ 

9-ffimhm&MkmK9SJ*x~x&tck*Z>Zb$:imvtc 0 
— ^ ±P-ffl4'^ (Ueguchi-Tanaka, M. , Fujisawa, Y. , Kobayashi, M. , . As 
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hikari, M. , Iwasaki, Y., Kitano, H., and Matsuoka, M. Rice dwarf mutant 
dl, which is defective in the a subunit of the heterotrimeric G protein 
, affects gibberellin signal transduction. Proc. Natl. Acad. Sci. U.S.A. 

2000, 97, 11638-11643.)' lifiS^a^TU 3.-n>fc*JtS aTS 5— 
MZmUtVT. V U >©^^;M53aiCDHifi^3&«H4bTVi* Z\£*y* 
Lfco £ft£D:$fc£Schumacher£> (Schumacher, K. , Schmitt, T., Rossberg, M 
., Schmitz, G., and Theres, K. The Lateral suppressor (Ls) gene of tomato 

encodes a new member of the VHIID protein family. Proc. Natl. Acad. Sci 
. U.S.A. 1999, 96, 290-295. ) r^ hMM^jt^T^M^Scarecrowt 

mmz&^xz. (omfcTmyo tv^vvyto®* ^ ovum 

^^TCIGRl»e^<fc^CIGR2a^^O^T^O^l/U>^tt : S:^t 

&?th ^(Dm^m \z^Mtzm\: \tm® e> n&a> ^ re. mmmmom \z 
0ftmM*m&?z>rc®\zmMiz&'iTim2n\z< 2,4D^^ 

is^2,4D^*^^ift-e^e)^i;^#bm ^citwe2i^p B iiu^*b 
(em o 

±IBO^M*Tt?*S. ^ W<l/U >CJ:^CIGRljl€^J;^CIGR2ji 
EI 8 \Z Z ft ?> M3H£^Of831^ £*fT 5 GA3 ©^^^ £ ^fc & £ . 
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ftUzMLfc Vishnevetsky£> (Vishnevetsky, M., Ovadis, M. , Itzhaki, H., a 
nd Vainstein, A. CHRC, encoding a chromop last-spec if ic carotenoid-associ 
ated protein, is an early gibberellic acid-responsive gene. J. Biol. Che 
m. 1997, 272, 24747-24750.) U n3V < >A° 

2%s CHRC©^l/U>{C«tS^fc^>^<<hfelO- 7 M©GA3^MT, 10-<M£ 

[#!»J5] 

^WJ>fc*:*-*^>^1M h;*K->£M&frK £Sf£ttT«&<enti? 

^(D^wmmzm-JK &©^n £ *>ent >®%&mz z <Dmmfc?*M 
m-rzmms&zofr&m^ztctbizm&m (gak ga3, ga4) , ^m&m (gai 

3. GA17) CD>^1/U> (Crozier, A., Kuo, C. C., Durley, R. C., and Phari 
s, R. P. The biological activities of 26 gibberellins in nine plant bioa 
ssays. Canadian J. Botany 1970, 48, 867-877.) \Z&Z> Jm^Mit^O^ 

mmzMffivtca t(D^m, mm^thm^m^u^yiz^-oxo^o^ 
mmmznrz (H9) . z.co^tz.n'trizm^Tzrcv^uvyiz&zci 
GRVMi^^^xsciGnmm-o^mmm^^u u >cM^bfc->m 

btzte^fcMzftmmm&tirTr$ii?TztiLZi, mwfctmm^ ±m^m 
iGRmmi'o^uv^z^^mmMmmmmiz^nwn^MMx^^p! 
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±;mis^tt#*©t>©T^<> *mwimz&^ThmmLT^z>z.t& 

Kuo£ (Kuo, A., Cappelluti, S., Cervantes-Cervantes, M. , Rodriguez, M. 
, and Bush, D. S. Okadaic acid, a protein phosphatase inhibitor, blocks 
calcium changes, gene expression and cell death induced by gibberellin i 
n wheat aleurone cells. The Plant Cell 1996, 8, 259-269.) «3A^Ua 

-uym\z&tt%(x7^-v<D^vvy\z&%Mm^>nznmym't 
mmmmM<D-^x^^tiym\z^xmmmzm.m^n^zt^^rzhrc 

k(Dl&mm\z£?Tfa<mg2n%Z.t1AWZ>fr\Z-&?T^% (He, D.-Y., Yaza 
ki, Y., Nishizawa, Y., Takai, R., Yamada, K., Sakano, K. , Shibuya, N. , a 
nd Minami, E. Gene activation by cytoplasmic acidification in suspensio 
n-cultured rice cells in response to the potent elicitor, N-acethylchito 
heptaose. Mol. Plant-Microbe Int. 1998, 12, 1167-1174. Nishizawa, Y., Ka 
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wakami, A., Hibi, T. , He, D.-Y. , Shibuya, N. , and Minami, E. Regulation 
of the chitinase gene expression in suspension-cultured rice cells by N- 
acetylchi tool igosacchar ides: differences in the signal transduction path 
ways leading to the activation of elici tor-responsive genes. Plant Mol. 
Biol. 1999, 39, 907-914.) . 

ztxv*s?-iz&%mm\z&K%n*<D®.mm<Dmw&&imvr£o ittkuo^© 

m\m t h ammzntsift ? it<o \zi&\sxm\z&%®mtuffi&\zum-zn 
& (mi ib) ctfrt>. ^ *%mmmz&tf%mnfefc?&&tti\Qnm.B3 L 

zntz. -D^\z^>n^mym\mmm.mmz'D^xmihtco gMwm^u 
is >*j—e <DM.mm t Lxm s tis ? ^ > ^t. 9- >m-tti #m t & \mmo 
mmzmv, *?>mmz&%mm*tet/uzmwvtsi^(D\zttLGmz£z>m 
m&mzzc&zmwLfc mi 10 „ ?>/v7n j tv>'7>u*~>v>mik 

\mm^<D^>imw^^mmz^mM^\m^±\zimhtz mi 1 

D) „ 

n\z&?xmmzn%m-2M-A\z&?xmRmt£fttii^tm%istLx^z> auo 

, A., Cappelluti, S. , Cervantes-Cervantes, M. , Rodriguez, M., and Bush, 
D. S. Okadaic acid, a protein phosphatase inhibitor, blocks calciui chan 
ges, gene expression and cell death induced by gibberellin in wheat aleu 
rone cells. The Plant Cell 1996, 8, 259-269.) o 

mi i(ommt, &mmM\z&tf%ciGnmfc?&&miGR2mfc : ?<Dz/^uv 
>Mm\z&^xtt%yM\z&oxum2n%?>wmm>M<mm<DM* 
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<otefr\z, k-252-a, y^>^x^>k\z^xmm^n^^>/^^)>mim 
m<Dm j **7K®.tz>hw%y)* 7u^-n>Sfc&tt^>7*:r;M£^t©&ffi 

a> e>© b<Dt\mmz&fc% e>fts. 

Richard^ (Donald E. Richards, Jinrong Peng, and Nicholas P. Harberd B 
ioEssays vol22, p573-577 (2000)) te, GRAS775 U-ttft^»%tSJ!£<^. 
^fiSnSfi?!^ STATt^T^fe^-C^^tV^raSMtTV^. ST 
ATTrttC*««fctt»«l©te^H^, STAT 7 T 5 U -fc*aUfcSH2<g«fc:®<Hb 
fcM^mV^fc^n^o SH2«tt©C5fc«B#iSK:»l*r©STATT!*> «fc < ##£ftU > 

imb w cfis^t § t $ ft s t ;i^x s ft w s . 75/ bmb?ij 

©N-*#ifittC*«fc:Jt^S fcffiWtt3fl*fi< &o WS. i!ft»GRAS7 T 5 U - 
fc-««n?*5. CIGRljtfc^ £tfCIGR23t^©7 7 V*?- H 
tt«57%T^^fco ^/5^^1f1f>/W7*U^Hf-'>3>©^m-ft 

e>wai'g ; ftti3^-*fo#«Ef *%>©tit5i$nfc (0 3) . ^^©y /adna 

5^g^W^BamHI(B), EcoRI(E), Hindlll (©"C^iHflSU 7%U-7s? 
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CIGRIaa 1 

CIGR2aa 1 

SLR1 (OsGAI)aa 1 

Tomato Ls aa 1 



DLHQL — LKYRLTGAHVV YE I PT 22 

] 



MKREYQEAGGSSGGGSSADMGSCKDKVMAGAAGEEEDVDELLAALGYKVRSSDMAD-VAQ 59 
M 1 



CIGR1 aa 23: ENNLQNSPWQANPLKYEFSDSPYTPLSSQFECONLSALTNTPDNQSSTET I SAQP I 78 

CIGR2aa 2 : ADTPTS — RM I HPFSN I PSQNLK-QFQYSDNPQHPCHPYRAPSDTHVVPHHY — GL 52 

SLR1 (OsGAI)aa 60 : KLEQLEMAMGMGGVSAPGAADDGF-VS-HLATDTVHYNPSDLSSWVESMLSELNAPLPP I 117 

Tomato Ls aa 1: 1 



CIGRIaa 79 : SPLEADSSYRQAG I LLQEN I QVGADPLYATSRHNMQHALRE I ETVLMAPDTDDATTSTKH 1 38 

CIGR2aa 53 rKSHSPDAGYESQATPNKYTLDSSEGAGCM — RHOSPSSQSFT-TRSGSPLSQEDSHSDST 109 

SLR1 (OsGAI)aa 118: PPAPPAARHASTSSTVTGGGGSGFFELPAAADSSSSTYALRP 1 SLPVVATADPSAADSAR 177 

Tomato Ls aa 1: 1 



CIGRIaa 139: EFEE I KPAQLVRQRSRTWSHESRQP — LPGVGRSQFASGGYPTASYE — FRPEKRQRE 192 

CIGR2aa 110: DGSPVGASCVTEDPNOLKQKL-KDLEAVML-GPDSE I VNSLENSVAN-QLSLEPEKWVRM 166 

SLR1 (OsGAI)aa 1 78:DTKRMRTGGGSTSSSSSSSSSLGGGASRGSVVEAAPPATQGAAA — ANAPAVPVVVVOT 234 

Tomato Ls aa 1: LGSFGSSSSQSHPHHDEESSDHHQQRRFTATATT I TTTT I TT 43 



CIGRIaa 1 93 : LREOPQI I VKQLLTRCAEALSEDRTEEFHKLVQEARGVVS I NGEP I QRLGAYLLEGLVAR 252 

CIGR2aa 1 67 : MG I -PRGNLKELL I ACARAVEEKNSFA I DWM I PELRK I VSVSGEPLERLGAYMVEGLVAR 225 

SLR1 (OsGAI)aa 235 : QEAG I RLVHAL-L-ACAEAVQQENFAAAEALVKQ I PTLAASQGGAMRKVAAYFGEALARR 292 

Tomato Ls aa 44 : SPA- 1 Q I RQ-L-L 1 SCAEL I SQSDFSAAK RLLT t LSTNSSPFGDSTERLVHQFTRALSLR 100 

. **.. . . . * * * 



CIGRIaa 253 :HGNSGTN1 — YRALKCR — EPESKELLSYMR I LYN1C — PYFKFGYMAANGAIAEA 302 
CIGR2aa 226 : LASSG I S I — YKALKCK — EPKSSDLLSYMHFLYEAC— — PYFKFGYMSANGA I AEA 275 

SLR1 (OsGAI) 293:VYR FRP-ADSTLLDAAFADL — LHAHFYE — SC-PYLKFAHFTANQA I LEA 337 

Tomato Ls 101: LNRY I SSTTNHFMTPVETTPTDSSSSSSLAL I QSS YLSLNQVTPF I RFTQLTANQA I LEA 160 
. .. . *, ,* ** ** ** 
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H2 

CIGR1 aa 303 : LRTENN I H I - 1 DFQ I AQGTQW I TL I QALAARPGGPPRV-R I TG I DDPVSEYARGEGLD IV 360 
CIGR2aa 276 : VKGEDR I H I - 1 DFH I SQGAQW I SLLQALAARPGGPPTV-R I TG I DDSVSAYARGGGLELV 3 33 
SLR1 (OsGAI)aa 338 : FAGCHRV-HVVDFG IKQGUQWPALLQALALR-PGGPPSFRLTGVGPPQPDETDA — LQQV 393 
Tomato Ls aa 161 : 1 MGNHQA I H I VDFD I NHGVQWPPLMQALADRYPA-PT-LR I TGTGN — DLOT-LRRT 212 

** * .* ** * *m * . t *.** * . 



CIGRIaa 361 : GKMLKSMSEEFK I PLEFTPLSVYATQVTKEMLE I RPGEALS VNFTL Q LHH 410 

CIGR2aa 3 34 : GRRLSHI ASLCKVPFEFHPLA I SGSKVEAAHLGV I PGEALAVNFTL E LHH 383 

SLR1 (OsGA I) aa 394 : GWLAQFAHT I RVDFQYRGLVAATLA-DLEPFMLQPEGEADANEEPEV I A-VNSVFELHR 451 
Tomato Ls aa 213: GDRL AKFAHSLG LRFQFHPLY I ANNNHDHD — EDPS 1 1 SS I VLLPDETLA I MCVFYLHR 269 
* * . . . .* * . ** 



CIGRIaa 41 1 : TPDESVDVNNPRDGLLPDGERAVPEGDYFGRAGV-THQHNAF — LDEVWGDHGVLLRHV 466 

CIGR2aa 384 : 1 PDESVSTANHRDRLLRMVKSLSPKVLTLVEMESNT-NTAPFPQRFAETLOYYTA I FES I 442 

SLR1 (OsGAI)aa 452 : LLAQPGALEKV-LGTVHAVRPRLVTVVEQEANHNSGSFLDRFTESLHYYSTMFDSLEGGS 510 

Tomato Ls aa 270 : LLKDREK LR- 1 FLHRVKSMNPK I VT I AEKEANHNHPIFLQRF I EALDYYTAVFDSLEA-- 326 



CIGRIaa 467 : RVDRL— PTCRGTTRRGSAWS-STASP— RH I VN I IACEGKDRVERHELLGKWKSRLTMA 521 

CIGR2aa 443 : DLT-L — P — RDDRER I NMEQHCLA RE I VNL I ACEGEERAERYEPFGKWKARLTMA 493 

SLR1 (OsGAI)aa 511: SGQAELSP-PAAGGGGGTDQVMSE-VYLGRQ I CN VV ACEGAERTERHET LGQWRNRLGRA 568 

Tomato Ls aa 327: TLPP GSR — ERMTVEQVWFGRE ! VDI VAMEGDKRKERHERFRSWEVMLRSC 375 

* **..*.*****.*.*.*. 



CIGRIaa 522 : GFRPYPLSSYVNSV 1 RKLLACYSDK — YTLDEKDGAMLLGWRSRKL I SASAWH 572 

CIGR2aa 494 : GFRPSPLS SLVNAT I RTLLQSYSON — YKLAERDGALYLGWKSRPLVVSSAWH 544 

SLRI (OsCAI)aa 569 : GFEPVHLGSNAYKQASTLLAL-FAGGDGYRVEEKEGCLTLGWHTRPL I ATSAWRVAAA 625 

Tomato Ls aa 376 rGFSNVAL-SPFALSQAKLLLRLHYPSEGYQLGVSSNSFFLGWQNQPLFS I SSWR 428 

** . *. . ** * . . , m *.* 
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SEQUENCE LISTING 

<110> National Institute of Agrobiological Sciences 

<120> Isolation, characterization and use of two rice genes for 
transcriptional factor responsive to oligochitin elicitors and phytoactive 
gibberellins 

<130> MOA-A0107P 

<140> 
<141> 

<150> JP 2001-387862 
<151> 2001-12-20 

<160> 6 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 2135 
<212> DNA 

<213> Oryza sativa L cv Nipponbare 



<220> 
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<221> CDS 

<222> (137).. (1852) 
<400> 1 

gcacgagaga gaaccagaga gagagagaga gagagagaga gagagagagg agtggaagtg 60 

gatcggggca tcgctgcggc gtcggggctg tgcagatcgg aggaggtcat gaacgactaa 120 

tctccgttca tttatt atg gac ttg cac cag tta tta aag tac aga ttg act 172 
Met Asp Leu His Gin Leu Leu Lys Tyr Arg Leu Thr 
1 5 10 

ggc get aac gtt gtg tac gaa att cct aca gag aac aac ttg caa aac 220 
Gly Ala Asn Val Val Tyr Glu lie Pro Thr Glu Asn Asn Leu Gin Asn 
15 20 25 

tct ccc tgg caa get aac cca ctg aag tac gag ttc age gat tec cca 268 
Ser Pro Trp Gin Ala Asn Pro Leu Lys Tyr Glu Phe Ser Asp Ser Pro 
30 35 40 

tac acc cct etc tct tec caa ttt gag tgt gac aat ttg tct get ctt 316 
Tyr Thr Pro Leu Ser Ser Gin Phe Glu Cys Asp Asn Leu Ser Ala Leu 
45 50 55 60 

acc aac act cca gat aac cag age tct aca gaa acc att tea- gec caa 364 
Thr Asn Thr Pro Asp Asn Gin Ser Ser Thr Glu Thr He Ser Ala Gin 
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65 70 75 

cca ate tec cca ttg gaa gca gac age tea tat aga cag gcg ggt att 412 
Pro He Ser Pro Leu Glu Ala Asp Ser Ser Tyr Arg Gin Ala Gly He 
80 85 90 

ctt etc cag gag aac att caa gtg gga get gat ccg ttg tat get aca 460 
Leu Leu Gin Glu Asn He Gin Val Gly Ala Asp Pro Leu Tyr Ala Thr 
95 100 105 

tea aga cat aat atg caa cac gee tta egg gag att gag act gtt ctg 508 
Ser Arg His Asn Met Gin His Ala Leu Arg Glu He Glu Thr Val Leu 
110 115 120 

atg gca cct gat aca gat gat gca aca act age acc aag cat gag ttt 556 
Met. Ala Pro Asp Thr Asp Asp Ala Thr Thr Ser Thr Lys His Glu Phe 
125 130 135 140 

gag gaa ate aag cct get cag ctt gtg agg cag egg teg aga aca tgg 604 
Glu Glu He Lys Pro Ala Gin Leu Val Arg Gin Arg Ser Arg Thr Trp 
145 150 155 



agt cat gaa tea egg cag ccg tta cct gga gtt ggt egg tea cag ttt 
Ser His Glu Ser Arg Gin Pro Leu Pro Gly Val Gly Arg Ser Gin Phe 
160 165 170 



652 
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gca tct ggt gga tac ccc aca gca age tat gaa ttt cgt cca gag aaa 700 
Ala Ser Gly Gly Tyr Pro Thr Ala Ser Tyr Glu Phe Arg Pro Glu Lys 
175 180 185 

egg caa agg gag tta agg gaa gac cct cag ata att gtg aag cag eta 748 
Arg Gin Arg Glu Leu Arg Glu Asp Pro Gin He He Val Lys Gin Leu 
190 195 200 

tta acc agg tgt get gag get ctg agt gag gac agg aca gag gag ttc 796 
Leu Thr Arg Cys Ala Glu Ala Leu Ser Glu Asp Arg Thr Glu Glu Phe 
205 210 215 220 

cat aag ctt gtt cag gag get cgt gga gtg gtc tea ate aac ggg gaa 844 
His Lys Leu Val Gin Glu Ala Arg Gly Val Val Ser lie Asn Gly Glu 
225 230 235 

cca ate caa cgt eta ggt get tac eta ctg gag ggt ttg gtt get aga 892 
Pro He Gin Arg Leu Gly Ala Tyr Leu Leu Glu Gly Leu Val Ala Arg 
240 245 250 

cat gga aac tct ggc aca aac ate tac cgt get ctg aag tgc cgt gag 940 
His Gly Asn Ser Gly Thr Asn He Tyr Arg Ala Leu Lys Cys Arg Glu 
255 260 265 

cca gag age aag gag etc ctg tec tac atg aga att eta tac aat ate 988 
Pro Glu Ser Lys Glu Leu Leu Ser Tyr Met Arg lie Leu Tyr Asn He 
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270 275 280 

tgc cct tac ttc aag ttt ggc tat atg gca gcc aat ggg gcg att gca 1036 
Cys Pro Tyr Phe Lys Phe Gly Tyr Met Ala Ala Asn Gly Ala lie Ala 
285 290 295 300 

gaa gca ttg aga act gag aac aat ate cac ata att gat ttt cag att 1084 
Glu Ala Leu Arg Thr Glu Asn Asn He His He He Asp Phe Gin He 
305 310 315 

get caa ggg act caa tgg ate aca ctg ata caa gca tta get gca agg 1132 
Ala Gin Gly Thr Gin Trp He Thr Leu He Gin Ala Leu Ala Ala Arg 
320 325 330 

cct ggt ggt cct cct cgt gtg egg ate acc ggg ata gat gac cca gtg 1180 
Pro Gly Gly Pro Pro Arg Val Arg He Thr Gly He Asp Asp Pro Val 
335 340 345 

tea gag tat get cgt ggt gaa ggt ctt gac att gtg ggg aaa atg ttg 1228 
Ser Glu Tyr Ala Arg Gly Glu Gly Leu Asp He Val Gly Lys Met Leu 
350 355 360 

aaa age atg tct gaa gaa ttc aaa ata cct ctg gag ttt acg cct ctg 1276 
Lys Ser Met Ser Glu Glu Phe Lys He Pro Leu Glu Phe Thr Pro Leu 
365 370 375 380 
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tct gtc tat gcc aca caa gtc acg aaa gag atg ctt gag ate agg cca 1324 
Ser Val Tyr Ala Thr Gin Val Thr Lys Glu Met Leu Glu He Arg Pro 
385 390 395 

ggt gaa gca ctg tct gta aac ttc aca etc cag eta cac cac acc ccg 1372 
Gly Glu Ala Leu Ser Val Asn Phe Thr Leu Gin Leu His His Thr Pro 
400 405 410 

gac gag age gtg gat gtc aac aac cca cgc gat ggt ctg eta ccg gat 1420 
Asp Glu Ser Val Asp Val Asn Asn Pro Arg Asp Gly Leu Leu Pro Asp 
415 420 425 

ggt gaa agg get gtc ccc gaa ggt gac tac ttt ggt aga gca gga gtc 1468 
Gly Glu Arg Ala Val Pro Glu Gly Asp Tyr Phe Gly Arg Ala Gly Val 
430 435 440 

aca cac caa cac aac gcc ttt ctt gat gag gtt tgg gga gac cat gga 1516 
Thr His Gin His Asn Ala Phe Leu Asp Glu Val Trp Gly Asp His Gly 
445 450 455 460 

gta eta etc cgc cat gtt cga gtc gat cga ctg cca acc tgc cgc ggg 1564 
Val Leu Leu Arg His Val Arg Val Asp Arg Leu Pro Thr Cys Arg Gly 
465 470 475 

aca aca agg aga gga tea gcg tgg age age act gcc teg cca agg cac 1612 
Thr Thr Arg Arg Gly Ser Ala Trp Ser Ser Thr Ala Ser Pro Arg His 
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480 485 490 

ate gtc aac ate ate gec tgc gag ggg aag gac agg gtg gag agg cat 1660 
lie Val Asn lie He Ala.Cys Glu Gly Lys Asp Arg Val Glu Arg His 
495 500 505 

gag ctg ctt ggc aag tgg aag teg agg ctg ace atg gec ggc ttc agg 1708 
Glu Leu Leu Gly Lys Trp Lys Ser Arg Leu Thr Met Ala Gly Phe Arg 
510 515 520 

cct tac ccg ttg age teg tac gtc aac teg gtg ata agg aag ctt etc 1756 
Pro Tyr Pro Leu Ser Ser Tyr Val Asn Ser Val He Arg Lys Leu Leu 
525 530 535 540 

gec tgc tac tec gat aaa tac aca ttg gat gag aag gac ggc gcg atg 1804 
Ala Cys Tyr Ser Asp Lys Tyr Thr Leu Asp Glu Lys Asp Gly Ala Met 
545 550 555 

ctt etc ggc tgg agg age aga aag ctg ata tct get tct gcg tgg cac 1852 
Leu Leu Gly Trp Arg Ser Arg Lys Leu He Ser Ala Ser Ala Trp His 
560 565 570 

tgacagtagt atgttgagaa gaagaaatga tagagagcat atatatacat accgattccc 1912 

tggtccaatt tacagaatga taccctttga tgtaccctca gtttgattga cagcgggtgt 1972 
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tgccttcatt tatagaccag gatcaaacat tgacattaga tttgtagaga agttgtatga 2032 
taataatttc tttgcgattt caatgtatga tgtatccatg gctgccatag ttaataatat 2092 
tcttgcatag tcaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2135 



<210> 2 
<211> 572 
<212> PRT 

<213> Oryza sativa L cv Nipponbare 
<400> 2 

Met Asp Leu His Gin Leu Leu Lys Tyr Arg Leu Thr Gly Ala Asn Val 
15 10 15 

Val Tyr Glu He Pro Thr Glu Asn Asn Leu Gin Asn Ser Pro Trp Gin 
20 25 30 

Ala Asn Pro Leu Lys Tyr Glu Phe Ser Asp Ser Pro Tyr Thr Pro Leu 
35 40 45 

Ser Ser Gin Phe Glu Cys Asp Asn Leu Ser Ala Leu Thr Asn Thr Pro 
50 55 60 

Asp Asn Gin Ser Ser Thr Glu Thr He Ser Ala Gin Pro He Ser Pro 
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65 70 75 80 



Leu Glu Ala Asp Ser Ser Tyr Arg Gin Ala Gly He Leu Leu Gin Glu 
85 90 95 

Asn lie Gin Val Gly Ala Asp Pro Leu Tyr Ala Thr Ser Arg His Asn 
100 105 no 

Met Gin His Ala Leu Arg Glu He Glu Thr Val Leu Met Ala Pro Asp 
H5 120 125 

Thr Asp Asp Ala Thr Thr Ser Thr Lys His Glu Phe Glu Glu He Lys 
130 135 140 

Pro Ala Gin Leu Val Arg Gin Arg Ser Arg Thr Trp Ser His Glu Ser 
145 150 155 160 

Arg Gin Pro Leu Pro Gly Val Gly Arg Ser Gin Phe Ala Ser Gly Gly 
165 170 175. 

Tyr Pro Thr Ala Ser Tyr Glu Phe Arg Pro Glu Lys Arg Gin Arg Glu 
180 185 190 



Leu Arg Glu Asp Pro Gin He He Val Lys Gin Leu Leu Thr Arg Cys 
195 200 205 
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Ala Glu Ala Leu Ser Glu Asp Arg Thr Glu Glu Phe His Lys Leu Val 
210 215 220 

Gin Glu Ala Arg Gly Val' Val Ser He Asn Gly Glu Pro He Gin Arg 
225 230 235 240 

Leu Gly Ala Tyr Leu Leu Glu Gly Leu Val Ala Arg His Gly Asn Ser 
245 250 255 

Gly Thr Asn lie Tyr Arg Ala Leu Lys Cys Arg Glu Pro Glu Ser Lys 
260 265 270 

Glu Leu Leu Ser Tyr Met Arg He Leu Tyr Asn He Cys Pro Tyr Phe 
275 280 285 

Lys Phe Gly Tyr Met Ala Ala Asn Gly Ala He Ala Glu Ala Leu Arg 
290 295 300 

Thr Glu Asn Asn He His He He Asp Phe Gin He Ala Gin Gly Thr 
305 310 315 320 

Gin Trp He Thr Leu He Gin Ala Leu Ala Ala Arg Pro Gly Gly Pro 
325 " 330 335 



Pro Arg Val Arg He Thr Gly He Asp Asp Pro Val Ser Glu Tyr Ala 
340 345 350 
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Arg Gly Glu Gly Leu Asp He Val Gly Lys Met Leu Lys Ser Met Ser 
355 360 365 

Glu Glu Phe Lys He Pro Leu Glu Phe Thr Pro Leu Ser Val Tyr Ala 
370 375 380 

Thr Gin Val Thr Lys Glu Met Leu Glu He Arg Pro Gly Glu Ala Leu 
385 390 395 400 

Ser Val Asn Phe Thr Leu Gin Leu His His Thr Pro Asp Glu Ser Val 
405 410 415 

Asp Val Asn Asn Pro Arg Asp Gly Leu Leu Pro Asp Gly Glu Arg Ala 
420 425 430 

Val Pro Glu Gly Asp Tyr Phe Gly Arg Ala Gly Val Thr His Gin His 
435 440 445 

Asn Ala Phe Leu Asp Glu Val Trp Gly Asp His Gly Val Leu Leu Arg 
450 455 460 

His Val Arg Val Asp Arg Leu Pro Thr Cys Arg Gly Thr Thr Arg Arg 
465 470 475 480 



Gly Ser Ala Trp Ser Ser Thr Ala Ser Pro Arg His He Val Asn He 
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485 490 495 

He Ala Cys Glu Gly Lys Asp Arg Val Glu Arg His Glu Leu Leu Gly 
500 505 510 

Lys Trp Lys Ser Arg Leu Thr Met Ala Gly Phe Arg Pro Tyr Pro Leu 
515 520 525 

Ser Ser Tyr Val Asn Ser Val He Arg Lys Leu Leu Ala Cys Tyr Ser 
530 535 540 

Asp Lys Tyr Thr Leu Asp Glu Lys Asp Gly Ala Met Leu Leu Gly Trp 
545 550 555 560 

Arg Ser Arg Lys Leu He Ser Ala Ser Ala Trp His 
565 570 



<210> 3 
<211> 2204 
<212> DNA 

<213> Oryza sativa L cv Nipponbare 

<220> 
<221> CDS 

<222> (301).. (1932) 
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<400> 3 

cccgcgtccg cccacgcgtc cgcaccacct gcttcctccg cggctgcgtg cgccgcctcc 60 

ccaacccttc gtcctccccg ccggccgccg ctgagatccg acgcgccgga gcggagctcg 120 

ctgagatttt gttcctgctg gatttctgaa attttactgg aggactagag atatcaagta 180 

caccaacaac aaactagtac aaagttttcc ttccagttaa tctgttcctg gatctccttg 240 

ccatacgcga agcagtggat actatgcagt aattggttag gaggtcttta ctgaaccata 300 

atg get gat act cca act tec cga atg att cat ccc ttc age aat ata 348 
Met Ala Asp Thr Pro Thr Ser Arg Met He His Pro Phe Ser Asn He 
15 10 15 

ccg age caa aac ctg aag cag ttc cag tat tct gat aat cca cag cac 396 
Pro Ser Gin Asn Leu Lys Gin Phe Gin Tyr Ser Asp Asn Pro Gin His 
20 25 30 

cct tgc cac cct tat agg gca ccc tea gac ace cac gtt gtg cca cat 444 
Pro Cys His Pro Tyr Arg Ala Pro Ser Asp Thr His Val Val Pro His 
35 40 45 

cat tat ggc eta aag tea cat tea ccg gat get ggt tat gaa age cag 492 
His Tyr Gly Leu Lys Ser His Ser Pro Asp Ala Gly Tyr Glu Ser Gin 
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50 55 60 

get act cct aac aag tac aca ttg gac tec tct gaa ggt get ggt tgt 540 

Ala Thr Pro Asn Lys Tyr Thr Leu Asp Ser Ser Glu Gly Ala Gly Cys 
65 70 75 80 

atg aga cat gat tct cct tec agt caa agt ttc aca ace aga agt ggt 588 

Met Arg His Asp Ser Pro Ser Ser Gin Ser Phe Thr Thr Arg Ser Gly 
85 90 95 

age cct eta tct cag gaa gac age cac tct gac teg act gat gga tct 636 

Ser Pro Leu Ser Gin Glu Asp Ser His Ser Asp Ser Thr Asp Gly Ser 
100 105 110 

cct gta ggc gec tec tgt gtc act gag gat cct aat gat ctg aag caa 684 

Pro Val Gly Ala Ser Cys Val Thr Glu Asp Pro Asn Asp Leu Lys Gin 

115 120 125 

aaa ctg aag gat etc gag gee gtt atg ctt ggg cca gac teg gaa ata 732 

Lys Leu Lys Asp Leu Glu Ala Val Met Leu Gly Pro Asp Ser Glu He 

130 135 140 

gtc aac age ctt gag aat teg gtg gca aac caa ctt tec ttg gag ccg 780 

Val Asn Ser Leu Glu Asn Ser Val Ala Asn Gin Leu Ser Leu Glu Pro 
145 150 155 160 
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gag aag tgg gtg cgc atg atg ggc att cct aga ggc aac ttg aaa gag 828 

Glu Lys Trp Val Arg Met Met Gly He Pro Arg Gly Asn Leu Lys Glu 
165 170 175 

eta ctg att gec tgt get aga get gtg gaa gag aag aat age ttt get 876 
Leu Leu He Ala Cys Ala Arg Ala Val Glu Glu Lys Asn Ser Phe Ala 
180 185 190 

att gat atg atg att cca gag ctg aga aaa ata gtt teg gta tct ggt 924 
He Asp Met Met He Pro Glu Leu Arg Lys He Val Ser Val Ser Gly 
195 200 205 

gag cca ctt gag agg ttg gga gec tac atg gta gaa ggg ctt gtt gec 972 
Glu Pro Leu Glu Arg Leu Gly Ala Tyr Met Val Glu Gly Leu Val Ala 
210 215 220 

agg ctt gee tec tct ggc att tea ate tac aaa get ttg aaa tgc aag 1020 
Arg Leu Ala Ser Ser Gly He Ser He Tyr Lys Ala Leu Lys Cys Lys 
225 230 235 240 

gaa cca aag age tct gac ctt ctg tct tac atg cac ttc ctg tat gag 1068 
Glu Pro Lys Ser Ser Asp Leu Leu Ser Tyr Met His Phe Leu Tyr Glu 
245 250 255 

gec tgt ccc tac ttc aag ttt ggg tat atg teg gca aat ggt get att 1116 
Ala Cys Pro Tyr Phe Lys Phe Gly Tyr Met Ser Ala Asn Gly Ala He 
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260 265 270 

gca gag get gtc aag gga gaa gac agg att cat ate ate gac ttc cat 1164 
Ala Glu Ala Val Lys Gly Glu Asp Arg He His He He Asp Phe His 
275 280 285 

ate tct caa ggg get cag tgg ate tct etc ctt cag gee ctt gca gee 1212 
He Ser Gin Gly Ala Gin Trp He Ser Leu Leu Gin Ala Leu Ala Ala 
290 295 300 

agg cct ggt gga cca cca act gta agg ate act ggt att gat gac tea 1260 
Arg Pro Gly Gly Pro Pro Thr Val Arg He Thr Gly He Asp Asp Ser 
305 310 315 320 

gtg tea get tac gca cga ggc ggc ggg eta gag ctg gtc gga agg agg 1308 
Val Ser Ala Tyr Ala Arg Gly Gly Gly Leu Glu Leu Val Gly Arg Arg 
325 330 335 

ctg teg cac ate gee age ctg tgc aag gtg ccc ttt gaa ttc cac cca 1356 
Leu Ser His He Ala Ser Leu Cys Lys Val Pro Phe Glu Phe His Pro 
340 345 350 

ctt get ate tec ggc age aag gtg gag gca gca cat etc gga gtc ate 1404 
Leu Ala He Ser Gly Ser Lys Val Glu Ala Ala His Leu Gly Val He 
355 360 365 
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ccc ggg gaa gcc etc gec gtg aac ttc acc ctg gag ctg cac cac att 1452 
Pro Gly Glu Ala Leu Ala Val Asn Phe Thr Leu Glu Leu His His He 
370 375 380 

cca gac gag teg gtg age acg gcg aac cac cgt gac cgc etc eta agg 1500 
Pro Asp Glu Ser Val Ser Thr Ala Asn His Arg Asp Arg Leu Leu Arg 
385 390 395 400 

atg gtg aag age ctg teg ccg aag gta etc acc ctg gtg gag atg gag 1548 
Met Val Lys Ser Leu Ser Pro Lys Val Leu Thr Leu Val Glu Met Glu 
405 410 415 

tec aac acg aac acg gcg cca ttc ccg cag agg ttc gcg gag acg ctg 1596 
Ser Asn Thr Asn Thr Ala Pro Phe Pro Gin Arg Phe Ala Glu Thr Leu 
420 425 430 

gac tac tac acc gcc ate ttc gag tec ate gac ctg acg ctg ccg agg 1644 
Asp Tyr Tyr Thr Ala He Phe Glu Ser He Asp Leu Thr Leu Pro Arg 
435 440 445 

gac gac agg gag agg ate aac atg gag cag cac tgc etc gcg agg gag 1692 
Asp Asp Arg Glu Arg He Asn Met Glu Gin His Cys Leu Ala Arg Glu 
450 455 460 

ate gtc aac etc ate gcg tgc gag ggg gag gag agg gcg gag egg tac 1740 
He Val Asn Leu He Ala Cys Glu Gly Glu Glu Arg Ala Glu Arg Tyr 
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465 470 475 480 

gag ccc ttc ggc aag tgg aag gcg cgc etc acc atg gec ggg ttc agg 1788 
Glu Pro Phe Gly Lys .Trp Lys Ala Arg Leu Thr Met Ala Gly Phe Arg 
485 490 495 

ccg teg ccg etc age teg ctg gtg aac gee acc ate agg acg ctg ctg 1836 
Pro Ser Pro Leu Ser Ser Leu Val Asn Ala Thr He Arg Thr Leu Leu 
500 505 510 

cag age tac teg gac aac tac aag etc gee gag agg gat ggg gcg etc 1884 
Gin Ser Tyr Ser Asp Asn Tyr Lys Leu Ala Glu Arg Asp Gly Ala Leu 
515 520 525 

tac etc ggg tgg aag age agg ccc ctg gtg gtc teg teg gcg tgg cac 1932 
Tyr Leu Gly Trp Lys Ser Arg Pro Leu Val Val Ser Ser Ala Trp His 
530 535 540 

tagcgttgtg actttgtgag gtgatctgac gacgaacttc ccttgtaacc atcttggctg 1992 

ggggctttag aaagctatag tgatcatgga ctggtaaggg tagctgtaac aatggtgttg 2052 

taatggtaag gtaneggcta gggtcaaact cgaaaatggg caaaatgetg atnaggtgta 2112 

naagtgtagt acatgtttna nagtatatgt ttcagttttt cttttaaaaa aaaaaaaaaa 2172 
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aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 2204 



<210> 4 
<211> 544 
<212> PRT 

<213> Oryza sativa cv Nipponbare 
<400> 4 

Met Ala Asp Thr Pro Thr Ser Arg Met He His Pro Phe Ser Asn He 
15 10 15 

Pro Ser Gin Asn Leu Lys Gin Phe Gin Tyr Ser Asp Asn Pro Gin His 
20 25 30 

Pro Cys His Pro Tyr Arg Ala Pro Ser Asp Thr His Val Val Pro His 
35 40 45 

His Tyr Gly Leu Lys Ser His Ser Pro Asp Ala Gly Tyr Glu Ser Gin 
50 55 60 

Ala Thr Pro Asn Lys Tyr Thr Leu Asp Ser Ser Glu Gly Ala Gly Cys 
65 70 75" 80 

Met Arg His Asp Ser Pro Ser Ser Gin Ser Phe Thr Thr Arg Ser Gly 
85 90 95 
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Ser Pro Leu Ser Gin Glu Asp Ser His Ser Asp Ser Thr Asp Gly Ser 
100 105 110 

Pro Val Gly Ala Ser Cys Val Thr Glu Asp Pro Asn Asp Leu Lys Gin 
115 120 125 

Lys Leu Lys Asp Leu Glu Ala Val Met Leu Gly Pro Asp Ser Glu He 
130 135 140 

Val Asn Ser Leu Glu Asn Ser Val Ala Asn Gin Leu Ser Leu Glu Pro 
145 150 155 160 

Glu Lys Trp Val Arg Met Met Gly He Pro Arg Gly Asn Leu Lys Glu 
165 170 175 

Leu Leu He Ala Cys Ala Arg Ala Val Glu Glu Lys Asn Ser Phe Ala 
180 185 190 

He Asp Met Met He Pro Glu Leu Arg Lys He Val Ser Val Ser Gly 
195 200 205 

Glu Pro Leu Glu Arg Leu Gly Ala Tyr Met Val Glu Gly Leu Val Ala 
210 215 220 

Arg Leu Ala Ser Ser Gly He Ser He Tyr Lys Ala Leu Lys Cys Lys 
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225 230 235 240 

Glu Pro Lys Ser Ser Asp Leu Leu Ser Tyr Met His Phe Leu Tyr Glu 
245 250 255 

Ala Cys Pro Tyr Phe Lys Phe Gly Tyr Met Ser Ala Asn Gly Ala He 
260 265 270 

Ala Glu Ala Val Lys Gly Glu Asp Arg lie His He He Asp Phe His 
275 280 285 

He Ser Gin Gly Ala Gin Trp He Ser Leu Leu Gin Ala Leu Ala Ala 
290 295 300 

Arg Pro Gly Gly Pro Pro Thr Val Arg He Thr Gly He Asp Asp Ser 
305 310 315 320 

Val Ser Ala Tyr Ala Arg Gly Gly Gly Leu Glu Leu Val Gly Arg Arg 
325 330 335 

Leu Ser His He Ala Ser Leu Cys Lys Val Pro Phe Glu Phe His Pro 
340 345 350 



Leu Ala He Ser Gly Ser Lys Val Glu Ala Ala His Leu Gly Val He 
355 360 365 
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Pro Gly Glu Ala Leu Ala Val Asn Phe Thr Leu Glu Leu His His He 
370 375 380 

Pro Asp Glu Ser Val Ser Thr Ala Asn His Arg Asp Arg Leu Leu Arg 
385 390 395 400 

Met Val Lys Ser Leu Ser Pro Lys Val Leu Thr Leu Val Glu Met Glu 
405 410 415 

Ser Asn Thr Asn Thr Ala Pro Phe Pro Gin Arg Phe Ala Glu Thr Leu 
420 425 430 

Asp Tyr Tyr Thr Ala He Phe Glu Ser lie Asp Leu Thr Leu Pro Arg 
435 440 445 

Asp Asp Arg Glu Arg He Asn Met Glu Gin His Cys Leu Ala Arg Glu 
450 455 460 

lie Val Asn Leu lie Ala Cys Glu Gly Glu Glu Arg Ala Glu Arg Tyr 
465 470 475 480 

Glu Pro Phe Gly Lys Trp Lys Ala Arg Leu Thr Met Ala Gly Phe Arg 
485 490 495 



Pro Ser Pro Leu Ser Ser Leu Val Asn Ala Thr He Arg Thr Leu Leu 
500 505 510 
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Gin Ser Tyr Ser Asp Asn Tyr Lys Leu Ala Glu Arg Asp Gly Ala Leu 
515 520 525 

Tyr Leu Gly Trp Lys Ser Arg Pro Leu Val Val Ser Ser Ala Trp His 
530 535 540 



<210> 5 
<211> 625 
<212> PRT 

<213> Oryza sativa L cv Nipponbare 
<400> 5 

Met Lys Arg Glu Tyr Gin Glu Ala Gly Gly Ser Ser Gly Gly Gly Ser 
15 10 15 

Ser Ala Asp Met Gly Ser Cys Lys Asp Lys Val Met Ala Gly Ala Ala 
20 25 30 

Gly Glu Glu Glu Asp Val Asp Glu Leu Leu Ala Ala Leu Gly Tyr Lys 
35 40 45 



Val Arg Ser Ser Asp Met Ala Asp Val Ala Gin Lys Leu Glu Gin Leu 
50 55 60 



WO 03/054196 PCT/JP02/13375 

24/31 

Glu Met Ala Met Gly Met Gly Gly Val Ser Ala Pro Gly Ala Ala Asp 
65 70 75 80 

Asp Gly Phe Val .Ser His Leu Ala Thr Asp Thr Val His Tyr Asn Pro 
85 90 95 

Ser Asp Leu Ser Ser Trp Val Glu Ser Met Leu Ser Glu Leu Asn Ala 
100 105 110 

Pro Leu Pro Pro He Pro Pro Ala Pro Pro Ala Ala Arg His Ala Ser 
115 120 125 

Thr Ser Ser Thr Val Thr Gly Gly Gly Gly Ser Gly Phe Phe Glu Leu 
130 135 140 

Pro Ala Ala Ala Asp Ser Ser Ser Ser Thr Tyr Ala Leu Arg Pro He 
145 150 155 160 

Ser Leu Pro Val Val Ala Thr Ala Asp Pro Ser Ala Ala Asp Ser Ala 
165 170 175 

Arg Asp Thr Lys Arg Met Arg Thr Gly Gly Gly Ser Thr Ser Ser Ser 
180 185 190 



Ser Ser Ser Ser Ser Ser Leu Gly Gly Gly Ala Ser Arg Gly Ser Val 
195 200 205 



WO 03/054196 



PCT/JP02/13375 



2 5/3 1 

Val GIu Ala Ala Pro Pro Ala Thr Gin Gly Ala Ala Ala Ala Asn Ala 
210 215 220 

Pro Ala Val Pro Val Val Val Val Asp Thr Gin Glu Ala Gly lie Arg 
225 230 235 240 

Leu Val His Ala Leu Leu Ala Cys Ala Glu Ala Val Gin Gin Glu Asn 
245 250 255 

Phe Ala Ala Ala Glu Ala Leu Val Lys Gin He Pro Thr Leu Ala Ala 
260 265 270 

Ser Gin Gly Gly Ala Met Arg Lys Val Ala Ala Tyr Phe Gly Glu Ala 
275 280 285 

Leu Ala Arg Arg Val Tyr Arg Phe Arg Pro Ala Asp Ser Thr Leu Leu 
290 295 300 

Asp Ala Ala Phe Ala Asp Leu Leu His Ala His Phe Tyr Glu Ser Cys 
305 310 315 320 

Pro Tyr Leu Lys Phe Ala His Phe Thr Ala Asn Gin Ala lie Leu Glu 
325 330 335 

Ala Phe Ala Gly Cys His Arg Val His Val Val Asp Phe Gly He Lys 
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340 345 350 

Gin Gly Met Gin Trp Pro Ala Leu Leu Gin Ala Leu Ala Leu Arg Pro 
355 360 365 

Gly Gly Pro Pro Ser Phe Arg Leu Thr Gly Val Gly Pro Pro Gin Pro 
370 375 380 

Asp Glu Thr Asp Ala Leu Gin Gin Val Gly Trp Lys Leu Ala Gin Phe 
385 390 395 400 

Ala His Thr He Arg Val Asp Phe Gin Tyr Arg Gly Leu Val Ala Ala 
405 410 415 

Thr Leu Ala Asp Leu Glu Pro Phe Met Leu Gin Pro Glu Gly Glu Ala 
420 425 430 

Asp Ala Asn Glu Glu Pro Glu Val He Ala Val Asn Ser Val Phe Glu 
435 440 445 

Leu His Arg Leu Leu Ala Gin Pro Gly Ala Leu Glu Lys Val Leu Gly 
450 455 460 



Thr Val His Ala Val Arg Pro Arg He Val Thr Val Val Glu Gin Glu 
465 470 475 480 
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Ala Asn His Asn Ser Gly Ser Phe Leu Asp Arg Phe Thr Glu Ser Leu 
485 490 495 

His Tyr Tyr Ser Thr Met Phe Asp Ser Leu Glu Gly Gly Ser Ser Gly 
500 505 510 

Gin Ala Glu Leu Ser Pro Pro Ala Ala Gly Gly Gly Gly Gly Thr Asp 
515 520 525 

Gin Val Met Ser Glu Val Tyr Leu Gly Arg Gin He Cys Asn Val Val 
530 535 540 

Ala Cys Glu Gly Ala Glu Arg Thr Glu Arg His Glu Thr Leu Gly Gin 
545 550 555 560 

Trp Arg Asn Arg Leu Gly Arg Ala Gly Phe Glu Pro Val His Leu Gly 
565 570 575 

Ser Asn Ala Tyr Lys Gin Ala Ser Thr Leu Leu Ala Leu Phe Ala Gly 
580 585 590 

Gly Asp Gly Tyr Arg Val Glu Glu Lys Glu Gly Cys Leu Thr Leu Gly 
595 600 605 



Trp His Thr Arg Pro Leu He Ala Thr Ser Ala Trp Arg Val Ala Ala 
610 615 620 
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Ala 
625 

<210> 6 
<211> 427 
<212> PRT 

<213> Lycopersicon esculentum 
<400> 6 

Leu Gly Ser Phe Gly Ser Ser Ser Ser Gin Ser His Pro His His Asp 
15 10 15 

Glu Glu Ser Ser Asp His His Gin Gin Arg Arg Phe Thr Ala Thr Ala 
20 25 30 

Thr Thr He Thr Thr Thr Thr He Thr Thr Ser Pro Ala He Gin He 
35 40 45 

Arg Gin Leu Leu He Ser Cys Ala Glu Leu He Ser Gin Ser Asp Phe 
50 55 60 



Ser Ala Ala Lys Arg Leu Leu Thr He Leu Ser Thr Asn Ser Ser Pro 
65 70 75 80 
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Phe Gly Asp Ser Thr Glu Arg Leu Val His Gin Phe Thr Arg Ala Leu 
85 90 95 

Ser Leu Arg Leu Asn Arg Tyr He Ser Ser Thr Thr Asn His Phe Met 
100 105 110 

Thr Pro Val Glu Thr Thr Pro Thr Asp Ser Ser Ser Ser Ser Ser Leu 
115 120 125 

Ala Leu He Gin Ser Ser Tyr Leu Ser Leu Asn Gin Val Thr Pro Phe 
130 135 140 

He Arg Phe Thr Gin Leu Thr Ala Asn Gin Ala He Leu Glu Ala He 
145 150 155 160 

Asn Gly Asn His Gin Ala He His He Val Asp Phe Asp He Asn His 
165 170 175 

Gly Val Gin Trp Pro Pro Leu Met Gin Ala Leu Ala Asp Arg Tyr Pro 
180 185 190 

Ala Pro Thr Leu Arg He Thr Gly Thr Gly Asn Asp Leu Asp Thr Leu 
195 200 205 



Arg Arg Thr Gly Asp Arg Leu Ala Lys Phe Ala His Ser Leu Gly Leu 
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210 215 220 

Arg Phe Gin Phe His Pro Leu Tyr He Ala Asn Asn Asn His Asp His 
225 230 235 240 

Asp Glu Asp Pro Ser He He Ser Ser He Val Leu Leu Pro Asp Glu 
245 250 255 

Thr Leu Ala He Asn Cys Val Phe Tyr Leu His Arg Leu Leu Lys Asp 
260 265 270 

Arg Glu Lys Leu Arg He Phe Leu His Arg Val Lys Ser Met Asn Pro 
275 280 285 

Lys lie Val Thr He Ala Glu Lys Glu Ala Asn His Asn His Pro Leu 
290 295 300 

Phe Leu Gin Arg Phe He Glu Ala Leu Asp Tyr Tyr Thr Ala Val Phe 
305 310 315 320 

Asp Ser Leu Glu Ala Thr Leu Pro Pro Gly Ser Arg Glu Arg Met Thr 
325 330 335 

Val Glu Gin Val Trp Phe Gly Arg Glu He Val Asp lie Val Ala Met 
340 345 350 
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Glu Gly Asp Lys Arg Lys Glu Arg His Glu Arg Phe Arg Ser Trp Glu 
355 360 365 

Val Met Leu Arg Ser Cys Gly Phe Ser Asn Val Ala Leu Ser Pro Phe 
370 375 380 

Ala Leu Ser Gin Ala Lys Leu Leu Leu Arg Leu His Tyr Pro Ser Glu 
385 390 395 400 

Gly Tyr Glu Leu Gly Val Ser Ser Asn Ser Phe Phe Leu Gly Trp Gin 
405 410 415 



Asn Gin Pro Leu Phe Ser He Ser Ser Trp Arg 
420 425 
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